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subsequently L6ca 
unit at the first drilling 
mooring the ymobil 
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WE CLAIM: 

1. A method of mooring mobile off^&ore drilling 
units including the steps of : 

providing a first mooring assembly including a 
plurality of mooring legs each having /a mooring line; 

installing the f ifst mooring assembly at a first 
drilling venue; 

Jting d mobile offshore drilling 
venjae ; 

L 2 offshore drilling unit at the 
first drilling venue /by 'securing the mooring lines of the 
first mooring assen)iDly // ^o \the mobile offshore drilling 
unit ; 

subsequehtlV'conducting drilling operations from 
the moored mobile offshore drilling unit at the first 
drilling venue; 

pre- irisyd ailing a predetermined number of mooring 
legs at a second drilling venue; 

relocating the mobile offshore drilling unit from 
the first drmling venue to the second drilling venue; 

>ring the mobile offshore drilling unit at the 
second drilling venue by connecting mooring legs pre- 
installed at the second drilling venue to the mobile 
offshoye drilling unit; 

subsequently conducting drilling operations from 
the inoored mobile offshore drilling unit at the second 
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drilling venue; 

pre-installing a predetermined number of mooring 
legs at a third drilling ve 

relocating the/mpbile/&ff shore drilling unit from 


>nue; 


the second drilling vei; 

mooring they 
drilling venue by cc 


[ue 


the third drilling venue; 
ibre drilling unit at the third 
:tfng mooring legs pre-installed at 
the third drilling Arfenuej to the mobile offshore drilling 
unit ; and 

subsequently conducting drilling operations from 
the moored nfobile offshore drilling unit at the third 
drilling venue. 
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2. The method of mooring mobile offishore drilling 
units according to Claim 1 further characterized by 
providing each of the mooring legs wixh a recoverable 
anchor . / 

3 . The method of mooring mohfile offshore drilling 
units according to Claim 2 further characterized by 
providing each of the / mooring/ legs with a recoverable 
anchor having a riser/line secured to and extending from 
the anchor, and further characterized by providing each of 
the mooring legs witn a submerged buoy secured to the upper 
end of the riser line, said submerged buoy being positioned 
substantially below the surface of the water both when the 
mooring leg is connected to\ the mobile offshore drilling 
unit, thereby recmcino^v^rtical loading on the mobile 
offshore drill^g^n^t and increasing the stiffness of the 
mooring leg, land when the uaut-leg mooring leg is not 
connected to/ the mobile offshore drilling unit, said 
submerged buoy having a predetermined buoyancy sufficient 
to maintain/ the riser line in an essentially vertical, 
orientation, thereby minimizing flexure wear of a lower 
portions of/ the riser line. 

d. /The method of mooring mobile offshore drilling 
unit/s according to Claim 2 wherein at least one of the 
mooring legs is provided with a recoverable anchor 
comprising a suction anchor. 
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5. The method of mooring offshore drilling units 
according to Claim 2 wherein at least onef of the mooring 
legs is provided with a recoverable ar^chor comprising a 
vertically loaded anchor. 

6. The method of mooring offshore drilling units 
according to Claim 2 wherein a riser line extends upwardly 
from the recoverable \&nchor and /comprises a pluration of 
discreet sections of /polyester/rope . 


10 


15 


7. A method: of \ mooting mobile offshore drilling 
units including the ste&s' of: 

providing a /first taut -leg mooring assembly 
including a plurality yof \taut-leg mooring legs each having 
a mooring line/* 

instal^rig the f ^rst taut-leg mooring assembly at 
a first dr itoinq/ venue; 

subsequently locating a mobile offshore drilling 
unit at the/ fiarst drilling venue; 

coring the mobile offshore drilling unit..at the 
first drilling venue by securing the mooring lines of the 
first taut -leg mooring assembly to the mobile offshore 
drilling/unit; 

subsequently conducting drilling operations from 
the/ moored mobile offshore drilling unit at the first 
drilling venue; 

providing a second taut -leg mooring assembly 
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comprising. a plurality of taut-leg mooring l^tjs each having 
a mooring line; 

20 installing the second taut-leg' mooring assembly 

at a second drilling venue while simultaneously conducting 
drilling operations from the mobile o/fshore drilling unit 
at the first drilling venue; 

terminating drilling operations at the first 
25 drilling venue; 

disconnecting /f\xe laboring lines of the first 
taut -leg mooring assembly ftojrh the mobile offshore drilling 
unit ; 

relocating the m6b\LLe offshore drilling unit from 
30 the first drilling verm^co \the second drilling venue; 

mooring the ntobile toff shore drilling unit at the 
second drilling /venu^ by connecting the mooring lines of 
the installed /secqfid taut-le^ mooring assembly to the 
mobile offshore drilling unit; 
35 subseqkently conducting drilling operations from 

the moored mobile offshore drilling unit at the second 
drilling venufe; 

^covering the taut -leg mooring legs comprising 
the first/mooring assembly from the first drilling venue; 
40 / installing the first mooring assembly at a third 

drilling venue while concurrently conducting drilling 
operations from the moored drilling assembly at the second 
drilling venue; 
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subsequently terminating filling operations at 
the second drilling venue; 

disconnecting th^ mobile offshore drilling unit 
from the second mooring ^s^mKly; 

.le offshore drilling unit from 
/Wo the third drilling venue; 
mooring the/ offshore drilling unit at the third 
drilling venue by <5p^inect^ng the mooring lines of the 
installed first taut: -leg mooring assembly to the mobile 
offshore drilling Anit; and 

subsequently conducting drilling operations from 
the moored mobile offshore drilling unit at the third 
drilling ven&e, 
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8. The method of mooring mobile offshore drilling 
units according to Claim 7 further/ characterized by 
providing each of the taut -leg mporing legs with a 
recoverable anchor. 

9. The method of mooring iftobile offshore drilling 
units according to Claim 7 /further characterized by- 
providing each of th& tautAleg mooring legs with a 
recoverable anchor having A riser line secured to and 

5 extending from the /anphor^ and further characterized by 

providing each of t f ie / taut -leg mooring legs with a 
submerged buoy seeuredlxo the upper end of the riser line, 
said submerged buoy ^p^ing positioned substantially below 
the surface of tile water both when the taut -leg mooring leg 

10 is connected to the mobile offshore drilling unit, thereby 

reducing vertical loading on the mobile offshore drilling 
unit and increasing the stiffness of the mooring leg, and 
when the taiat-leg mooring leg is not connected to the 
mobile offshore drilling unit, said submerged buoy having 

15 a predetermined buoyancy sufficient to maintain the riser 
line in/ tension and in an essentially vertical position 
when the taut -leg mooring leg is not connected to the 
mobM.e offshore drilling unit, thereby minimizing flexure 
wear of a lower portion of the riser line. 


10. The method of mooring mobile offshore drilling 
units according to Claim Q /wherein at least one of the 
taut -leg mooring legs is prM"ided^ith a recoverable anchor 
comprising a suction and 

11. The method ofj moo^Lng^off shore drilling units 
according to Claim 8 wHerg^n at least one of the taut -leg 
mooring legs is prqvigfed with a recoverable anchor 
comprising a vertically loaded^ anchor , 

12. The method /of mooring offshore drilling units 
according to Claim /s further understanding a riser line 
extending from the recoverable anchor and comprising a 
plurality of di^rcreet segments each formed from polyester 
rope. 
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13 . A method of mooring mobile offshore drilling 
units including the steps of: 

providing a taut - leg /fnooring assembly 
including a plurality of taut -leg moo^ang legs each having 
5 a mooring line; 

installing the' \taut-lej^ mooring assembly at a 
first drilling venue; / 

subsequently locating a mobile offshore drilling 
unit at the first drilling /venue; 
10 mooring Ahe mob^^le. of f shore drilling unit at the 

first drilling vamigDy securing the mooring lines of the 
taut -leg mooring assembly to the mobile offshore drilling 
unit ; / / 

subsequently conducting drilling operations from 
the moored/mobi/le offshai/e drilling unit at the drilling 
venue ; / / 

terminating drilling operations at the first 
drilling yenue; 

/ subsequently installing some of the taut -leg 
mooring legs of the taut -leg mooring assembly at a second 
drilling venue; 

// disconnecting the remaining mooring lines of the 

fiarst taut-leg mooring assembly from the mobile offshore 
'drilling unit; 

25 / relocating the mobile offshore drilling unit from 

the first drilling venue to the second drilling venue; 
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mooring the mobile offshore drilling /unit at the 
second drilling venue by connecting the mooring lines of 
the installed taut -leg mooring legs to the/mobile offshore 
drilling unit; 


recovering 
comprising the first moor 
drilling venue; 

thereafter 
mooring legs at the 

subsequent! 
the moored mobile 
drilling venue; 

subsequent 
the second drilling, 

there 


ni 



g tafut-leg mooring legs 
assembly from the first 


the remaining taut -leg 
ifig venue; 
drilling operations from 
ing unit at the second 


drilling operations at 


some of the taut -leg 


mooring legs of/ the first mooring assembly at a third 


drilling venue/; 

disconnecting the mobile offshore drilling unit 
from the remaining taut -leg moorilng legs of the .mooring 
assembly; 

/relocating the mobile offshore drilling unit from 
the second drilling venue to the third drilling venue; 

mooring the offshore drilling unit at the third 
drilling venue by connecting pre- installed taut -leg mooring 
legs of the taut-leg mooring assembly to the mobile 
>ff shore drilling unit; 
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thereafter installing the remaining taut -leg 
mooring leg of the taut -leg mooring a§reembly at the third 
drilling venue; and 

subsequently conducting drilling operations from 
the moored mobile offshore drilling unit at the third 
drilling venue. 

moorjfng mobile offshore drilling 
ri^im /13 further characterized by 
;aut-leg mooring legs with a 


14 . The method oJ 
units according to yC] 
providing each of / the\ 


recoverable anchor 

15. The method 
units according / to 
providing each/ o 
re c ove r ab 1 e ante 
extending from 
providing e 


r having 
the anchor, 


of the tai 


ftooring mobile offshore drilling 
ClairA 13 further characterized by 
the t^ut-leg mooring legs with a 
riser line secured to and 
md further characterized by 
■leg mooring legs with a 
submerged bufoy secured to the upper end of the riser line, 
said submerged buoy being positioned substantially below 
the surface of the water both when the taut -leg mooring leg 
is conrjfectfed to the mobile offshore drilling unit, thereby 
reducing vertical loading on the mobile offshore drilling 
unit/ and increasing the stiffness of the mooring leg, and 
when the taut -leg mooring leg is not connected to the 
iobile offshore drilling unit, said submerged buoy having 
fa predetermined buoyancy sufficient to maintain the riser 
line in tension and in an essentially vertical position 
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when the taut-leg mooring leg is not connected to the 
mobile offshore drilling unit , thereby /minimi zing flexure 
wear of a lower portion of the risea/line, 

16. The method of mooring m6bile offshore drilling 
units according to Claim/ 13 wtj^rein at least one of the 
taut-leg mooring legs is/provi&ed with a recoverable anchor 


comprising a suction a,fichoj 
17 . The method/ of/ mo 
according to Claim 3/3 /{there 


ring offshore drilling units 
in at least one of the taut -leg 


mooring legs is /provided |with a recoverable anchor 
comprising a vertically loaded anchor. 

18. The tnethod of mooring offshore drilling units 
according to/ /laim 13 further comprising providing a 
recoverable/ anchor and a user line extending therefrom 
which includes a plurality of discreet lengths of polyester 
rope . 
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19, A method of mooring mobile /of f shore drilling 
units including the steps of : 

providing a first taut-lfeg mooring assembly 
including a pre -determined number y£ taut -leg mooring legs 
each having a mooring line; 

installing the first t^ut-leg mooring assembly at 
a first drilling venue; 

subsequently locating a mobile offshore drilling 
unit at the first drilling /venue; 

A / 

g 10 mooring uhte mobile offshore drilling unit at the 

jjTi first drilling venue W /securing the mooring lines of the 

H first taut-leg mporing\ assembly to the mobile offshore 

^ drilling unit; 

^ subsequent/ly conducting drilling operations from 

Q 15 the moored mobile/ of f shor^ drilling unit at the first 
Q drilling venue; 

ifl providing a second\ taut -leg mooring assembly 

~~ comprising a/ ysecond pre-determined number of taut-leg 

mooring legs/4ach having a mooring line; 

20 installing the second taut-leg mooring assembly 

at a seconc| drilling venue while simultaneously conducting 
drilling operations from the mobile offshore drilling unit 
at the fjrst drilling venue; 

terminating drilling operations at the first 
25 drilling venue; 

disconnecting the mooring lines of the first 
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taut-leg mooring assembly from the mobile of f shore ^frilling 
unit; 

relocating the mobile offshore drilling unit from 
the first drilling venue to the second drilling venue; 

mooring the mobile offshore drilling unit at the 
second drilling venue by connecting th^/ mooring lines of 
the installed second taut -leg moori/g^ assembly to the 
mobile offshore drilling unit; 

subsequently install! 
mooring legs from the first j^au^-le, 


s0me/ of the taut -leg 
mooring assembly at 


the second drilling venue; 

subsequently conduq 

/ 

the moored mobile ojffshor 


:ing drilling operations from 
drilling unit at the second 


le remaining taut -leg mooring legs 


drilling venue; 

rec qy;er ii 

comprising the first/ mooring jkssembly from the first 

/ 

drilling venue; 

/ 

j( installing the remaining taut -leg mooring legs of 
the first mooring/ assembly at aj third drilling venue while 

/ / » 

concurrently conducting drilling operations from the moored 
rilling assembly at the second drilling venue; 

subsequently terminating drilling operations at 
the seconjd drilling venue; 

disconnecting the mobile offshore drilling unit 
from tfie second mooring assembly; 

relocating the mobile offshore drilling unit from 
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the second drilling venue to the third drilling /venue; 

mooring the offshore drilling iinit-^t the third 
55 drilling venue by connecting the mooring /Lines of the 

installed first taut-leg mooring assembly/ to the mobile 
. offshore drilling unit; 

subsequently removing some of th^ taut -leg mooring 
legs from the second drilling venue aija installing them at 
60 the third drilling venue; 

subsequently conducting! drilling operations from the 
moored mobile offshore dr/lling Ainit at the third drilling 
venue . 

20. The method oft moofinJg mobile offshore drilling 
units according to /Claim 19 further characterized by 
providing each of / the/ taut -leg mooring legs with a 
recoverable anchor^ 

21. The met/nod/ of mooring mobile offshore drilling 


units according^ 



Claim 19 further characterized by 


providing each' hf the taut - leg | mooring legs with a 
recoverable anjmor having a rise^ line secured - to and 
extending frotft the anchor, and further characterized by 

y v 

providing each of the taut -leg mfeoring legs with a 
submerged Jpuoy secured to the upper end of the riser line, 
said submerged buoy being positioned substantially below 
the su2?xace of the water both when the taut -leg mooring leg 
is connected to the mobile offshore drilling unit, thereby 
reducing vertical loading on the mobile offshore drilling 
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unit and increasing the stiffness of the moor^ig leg, and 
when the taut -leg mooring leg is not cojafhected to the 
mobile offshore drilling unit, said subrp6rged buoy having 
a predetermined buoyancy sufficient t>6 maintain the riser 
line in tension and in^ an essentially vertical position 

ing leg/ is not connected to the 
unit:, thereby minimizing flexure 


when the taut -leg mo 
mobile offshore drillAn 


wear of a lower portion lofi'the riser line. 

22. The method o^Anooring mobile offshore drilling 
units according t6 C2faim\l9 wherein at least one of the 
taut -leg mooring Aegs is provided with a recoverable anchor 
comprising a suction anchor. 

23 . The ^ethod of mooring offshore drilling units 
according to/Glaim 19 wherein at least one of the taut-leg 
mooring ^egs is provided with a recoverable anchor 
comprising p. vertically loaded anchor. 

2J. The method of mooring offshore drilling units 
according to Claim 19 wherein each taut -leg mooring leg 

includes a recoverable anchor and a riser line extending 

/ 

from the anchor and including a plurality of discreet 


^segments of polyester rope, 


Express MaP^^^ 


Express Map <^tificate No.: EH 644566515 US 


-52- 

25. A recoverable anchor system comprising: 

an elongate, hollow tube haying an open bottom 

and a substantially closed top; 

a pumping port mounted at l£he top of the cylinder 

for selectively allowing the flow pf water into and out of 

the cylinder; 

a remotely operable vehicle; 

pump means rnounteci on the remotely operable 

".ion to pump water into or out 


vehicle for selective pp- 


10 of the cylinder through t^e port at the upper end thereof 
thereby causing a prejssvute differential between the inside 
and the outside of t'he/cyliri^er which causes the cylinder 
to move into and out//^f engagement with the sea floor; and 
control means located at the sea surface for 

./ A 

15 selectively causing the pump \Jon the remotely operated 

vehicle to pump^/w^ter into or out of the cylinder. 

26. The recoverable anchor system according to Claim 
25 further ^ncluding a water flow port mounted on the 
cylinder for permitting water flow between the inside and 
the outside of the cylinder as the cylinder is moved 
5 between yche sea surface and the sea floor, and means 
mounted/ on the remotely operable vehicle for closing the 
water Clow port during pumping operations. 
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27. The recoverable anchor systei/ according to 
Claim 26 further including level indicating means mounted 
on the top of the cylinder for indicating the orientation 
of the cylinder relative to vertical ^and means mounted on 
the remotely operated vehicle yfor determining the 
orientation of the cylinder responsive to the level 
indicating means. 

28. The recoverable^ afcnfchor system according to 
Claim 26 further including/ mbans on the side of the 


cylinder for indicating t 
cylinder relative to th« 


positioning of the top of the 
top of the sea floor, and means 
mounted on the remote!^ operable vehicle for reading the 
indicia on the side off the cylinder and thereby determining 
the positioning of tithe cylinder relative to the sea floor. 

29. The recoverable anchor system according to 
Claim 25 further/ including an anchoring pad eye secured to 
the outside q/E the cylinder at a point substantially 
displaced frgfti the top of the cylinder toward the bottom 
ther e of 


30. For use in a riser line extending from the 
floor to the sea surface, a variable Jgyeyancy buoy 
comprising: 

a frame having^fTrst and second ends; 
a f ips-touoyancy member mounted on the frame; 
.^a second buoyancy member selectively mountable on 
frame to change the buoyancy of the buoy; 
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means for securing the second buoyancy member 91 
the frame; and 

means located at the first and second $&ds of 
the frame for securing the buoy in the riser lii 

31. The variable buoyancy buoy according/to Claim 30 
further characterized by a plurality of second buoyancy 
members each selectively mountable on the frame to change 
the buoyancy of the buoy, and means f or/securing the second 
buoyancy members in pngagprnpnt^ w^Vr Jie frame. 



OK 


The variable buoyancy buoy according to Claim 31 
wherein the first buoyancy member and the second buoyancy 
members are formed from synjzactic foam, 

33. The variable bu$z<yancy buoy according to Claim 32 
wherein the frame incli/des a shaft extending through the 
first buoyancy membe^, a fixed plate comprising one end of 
the frame and secwoed to the shaft in engagement with the 
first buoyancy timber, and a second plate comprising the 
opposite end <qf£ the frame and selectively engageable with 
the shaft fpr securing the variable buoyancy members in 
engagement^ therewith. 

34/ The variable buoyancy buoy according to Claim 33 
wherein the retaining means comprises a fastener extending 
through the second plate and the shaft for securing the 
second plate and the variable buoyancy members in 
engagement with the shaft. 


